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并能吸收部件变形，据此选择了类 Haar 特征。基于部件的类 Haar 特征，使用改
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Abstract 
Guqin art is an ancient Chinese art, which is one of the four arts that Chinese 
scholars are expected to master. In Chinese history, guqin art interacted and infiltrated 
with the other arts. Eventually, it became an important part of Chinese culture and 
played an importmant role in Chinese intellectual history. The guqin notation is the 
carrier of guqin music, which is made up of many reduced characters. Reduced 
characters indicate the fingerings and movements of playing guqin. Because of guqin 
notations, lots of guqin songs have been preserved for more than one thousand years. 
Nowadays, guqin digitalization will become an efficient means to protect, maintain 
and develop guqin art. And the researches concerning the guqin notation are the basis 
of guqin digitalization. 
This dissertation addresses the research on guqin notation interpretation. It first 
concludes the rules of forming the reduced character and the characteristics of the 
reduced character. The reduced character has a large amount of categories and a lot of 
similar characters. For this reason, the mainstream methods in the field of Chinese 
character recognition are not available in reduced character recognition. A 
radical-based method of reduced character interpretation is proposed according to the 
formation of the reduced character. The method decomposes reduced characters into 
their radicals and interprets reduced characters in terms of the radicals and their 
positions. The radical-based interpretation method transforms the problem of 
recognizing a large amount of reduced character categories to the problem of 
extracting a few radical categories. In addition, it has an advantage of discriminating 
similar characters. 
Radical extraction is the main difficulty of the radical-based interpretation 
method. A radical detection method based on statistical feature is proposed. The 
cascade detector in the field of computer vision is used to detect radicals. The 
statistical features that can be used in the radical cascade detector have to satisfy the 
following condition: they should be high dimentional, scalable and able to absorb the 
distortion of radicals. The haar-like feature is chosen to build the radical cascade 
detector. The modified gentle adaboost algorithm is used to train the radical cascade 
detector. Two algorithms of rapid radical detection are proposed since the sizes and 
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experiments are conducted on the HITPU database. The experimental results show the 
methods have good detection rates and high detection speeds and are suitable for the 
radicals that have much distortion. 
This dissertation also proposed a radical extraction method based on structural 
matching. The reference radical is described with attribute relation graph whose 
vertexes represent strokes and arcs represent the relations between two strokes. The 
strokes are separated into seven categories according to the Chinese calligraphy. And 
the relations are separated into ten categories according to the feature points between 
two strokes. An effective radical distance measure is proposed. This distance measure 
includes three parts: the distance of relative direction, the distance of relative length 
and the distance of relative distance. Based on the radical distance measure, a 
two-stage heuristic search algorithm is proposed for radical extraction and character 
decomposition. The first stage search is applied to extract candidate radicals from a 
charcter. And the second stage search is used to find a radical combination that best 
matches the character among the candidate radicals. Connected strokes and missing 
strokes are taken into consideration in the search algorithm. The experiments are 
conducted on the offline reduced character database and the online reduced character 
database. This method yields very good results. 
The complete implementation of the radical-based method of reduce character 
interpretation is presented. Besides radical extraction, it includes layout template 
matching, character interpretation and generating printed reduced character. For 
layout template matching, a similarity equation of layout template matching is 
advanced. A* algorithm is applied to search the best matching layout template, and 
determine the correspondences between the extracted radicals and the regions of the 
layout template. The reduced characters are interpreted according to the meanings of 
the extracted radicals and their corresponding regions. A method of generating printed 
reduced character is introduced to display neat reduced characters. By using the 
radical-based method of reduce character interpretation, we builded the first 
handwriting input system of the guqin notation. 
The segmentation of the guqin notation is the prerequisite of guqin notation 
interpretation. It is to segment a guqin notation into a sequence of reduced characters. 
Most of guqin notations are ancient documents. The scanned images of the ancient 
guqin notations are of low quality. The format of guqin notations is special. The two 
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V 
are arranged together and have different sizes. For these reasons, the segmentation of 
guqin notations is difficult. A method of guqin notation segmentation is proposed, 
which incorporates the statistical feature of the guqin notation and the structural 
feature of the reduced character. This method includes two algorithms: line 
segmentation algorithm and character segmentation algorithm. The line segmentation 
algorithm analyzes the stroke projection of the guqin notation and utilizes multi-layer 
filtering and variable-length gaps. The character segmentation has two steps: coarse 
segmentation and fine segmentation. The coarse segmentation obtains the 
approximate segmentation positions. The fine segmentation utilizes connected 
component analysis and adhesion point analysis. The experiments are conducted on 
ancient guqin notations and historical Chinese books. The experimental results show 
this method has a great performance. 
Keywords: guqin notation; character interpretation; handwritten Chinese character 
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